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including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1 .  REPORT  DATE  2.  REPORT  TYPE 

NOV  2004  N/A 

3.  DATES  COVERED 

4.  TITLE  AND  SUBTITLE 

Control  of  Infectious  Diseases  in  Drinking  Water 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Center  for  Health  Promotion  and  Preventive  Medicine  Water 
Supply  Management  Program 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

The  original  document  contains  color  images. 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

APlSITT?  apt 

1 8 .  NUMBER  1 9a.  NAME  OF 

rtF?  DArTKC!  T?lnQDrY\TQrRT  Th  PPPQfTM 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  jjjj 

unclassified  unclassified  unclassified 

30 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Overview 


•  Introduction 

•  Pathogen  Control 

-  Source 

-  Treatment 

-  Distribution 

-  Regulation 

-  Water  System  Security 

•  Army  Experience 

•  Wrap-up 


RAINDROP  TO  TAP 
INTEGRATED  APPROACH  FOR 
ENSURING  QUALITY  DRINKING  WATER 


Source1  , 


Introduction 


Eli 


•  The  U.S.  Army  Center  for  Health  Promotion 
and  Preventive  Medicine 

•  Water  Supply  Management  Program 
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•  Cholera  outbreak  Dec  2000 

-  Ebeye  Island 

-  103  defined  cholera  cases 

-  6  deaths 

-  U.S.  Army  water  system 
suspected 


Introduction 


•  Suspected  mode  of  transmission 

•  Underlying  causes  of  outbreak 

•  Outbreak  termination 

•  Drink  mixes  may  protect  against 
cholera 

•  Reference: 

-  Clinical  Infectious  Diseases,  Vol.  38,  Jan 
2004,  pp.  1-9. 


Pathogen  Control 


•  Source  Protection 

•  Treatment 

-  Filtration 

-  Disinfection 

•  Distribution  Protection 

•  Regulatory  Drivers 

•  Water  System  Security 


Pathogen  Control  -  Source 


•  Surface  Water 

-  Access  control 

-  Contaminant 
inventory 

-  Wastewater 
discharge  regulations 

-  Intake  location 


•  Groundwater 

-  Well  construction 

-  Contaminant 


inventory 

-  Delineate  well 
recharge  area 


Pathogen  Control  -  T reatment 


•  Physical  Removal 

-  Chemical  coagulation,  flocculation,  sedimentation, 
and  filtration 

•  Inactivation/Destruction 

-  Disinfection 

LIFE:  Filtration  and  disinfection  of  drinking 
water  is  "probably  the  most  significant  public 
health  advance  of  the  millenium" 
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•  Coagulation 


In-Line  Static  Mixing 
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In-Line  Mechanical  Mixing 
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source:  www.mastrrr.com 
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•  Flocculation 
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Section  A-  A 


Horizontal  shaft  with  paddle  wheel  flocculation  system 


wall 


Mixing  Blade 


Vertical  shaft  with  hydrofoil  mixing  blade  flocculation  system 

Source:  Kawamura,  S.,  Integrated  Design  and  Operation  of  Water  Treatment 
Facilities,  2nd  ed.,  Wiley,  NY,  2000. 
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•  Filtration 
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-  Rapid  rate 

-  Membrane 
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•  Disinfection 

-  Chlorination 

-  Chloramination 

-  Chlorine  dioxide 

-  Ozone 

-  Ultraviolet  irradiation  (UV) 
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Pathogen  Control  -  Distribution 


•  Backflow/backsiphonage  protection 


Pathogen  Control 


•  Storage  tank  O&M 


Distribution 


•  Flushing 


Pathogen  Control  -  Regulations 


•  Source  protection 

-  Source  Water  Assessment  &  Protection 
Program  (SWAPP) 

-Wellhead  Protection  Program  (WHPP) 

-  Sole  Source  Aquifer  Program  (SSA) 
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•  Treatment  &  distribution 

-  Total  Coliform  Rule  (TCR) 

•  Fecal  contamination 

-  Surface  Water  Treatment  Rule  (SWTR) 

•  Giardia,  Legionella,  viruses 

-  Interim  Enhanced  SWTR/Long-term  1  Enhanced 
SWTR  (LT1ESWTR) 

•  Cryptosporidium 

-  LT2ESWTR 

•  Cryptosporidium 


Pathogen  Control  -  Security 


•  Intentional  biological  contamination 

•  Distribution  system  vulnerability 

-  Hydrants 

-  Residences 

-  Storage  tanks 

•  Contaminants  of  concern 

-  Anthrax  bacillus 

-  Botulinum  toxin 

-  Cryptosporidium 


Pathogen  Control  -  Security 

•  Fort  Bliss,  TX  DEC  2003 

•  Two  storage  tanks  discovered  tampered 
during  routine  annual  inspections 


Army  Experiences 


•  Army  water  system-related  contamination 
events 

-  Mycobacterium  in  hospital  water  supply 

-  Legionella  in  building  hot  water  supplies 

-  Norwalk  virus  (suspected) 

-  E coli contamination  without  increased  illnesses 


Wrap-Up 
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